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Parabenell ti¥t Oile] ZeiAI4E &3, AA oHAE A xste] WEPE vl &3
st
Huf A4S Hydrocarbon, Ester, Silicone OilfF&2 £/3lo A¥E& 3l oy, Stirring
Time, Temperature, Volume ratiooll w2 X HALNB2AE ARl P S +3y3igct
2}zte] oil FFoll whel FulAl4Zke] xlelst wWotem, 53] Ester oilFe wulAl43kol
CHE o ol vj3] A3 o2 ¢ + 2AA3, 29U Parabenoll th¥t FulA o
Propylene Glycole] $& #3& Uehdg B4t EY Zzte] 0dg F+ AYosy
ol dd& A R3led, Challenge testl F+2 AHE3l= 5F¢ n|JEE FF3l T Ad&
=& vayt A, JuAeT B2 24U g R AEAYST wiE AEEEE RoF
t}.

fpkin B eit 21 288(1995) (94)



LA &

—

A AFY Az AP Ava O AEE B ALY mizix] 42 2y g oy
Hotre AUE sl AoTM, HE 45 - AR $UEE AR 24 9 %
ol o127171A] o7 QA E 1 siof 37 wWiBo] AEol HLY A AN
¢ H3bste) AF A 2 sforgict.

3], HEFol YHAE wiYshs ¢ AW HE Zol B&A, ZE AWGYA 29,
Polymers2] o2] 4F 24800 o3 Wry 9 AF YA e S =] g, o]y
T EHY 2450 Y FHY FH glo] AWE FUVOTH Ijake] WA o) x|
B W Al 2y, Yo% nX= gyl 2% EAE £4ED Ut wepy 2 Al
HolM= WFAS] AEAEA LREHo] nal: 2 Y sl e wa
system& HP3= A& FHAo=E sl Q).

g el A oAdE YxB] 9l  AM&sH= WHEAZAM  Paraben(Ester  of
P-Hydroxybenzoic acid)#7} 713 dutyog 21L53  9ic} Paraben& 1924\
Sabalitschka®ell 28] A& £709 WEA 2, 15 54 W IR 2 HellM At e
B 32 4 w2 HEEY WRAR g olg¥T tt? e pH Aot
I 2t ARldadolul halaiate] i <AE RA Fof AMd 24 W dAy|Mof o]=
< % WS pH I I B34S d¥shs FEL AUn, T B Eiupg u) s}
o2 F2 MBS BT it

ol FHLE Q3] Parabeng WHAHZ de| AMSEHIE Qo) Aa g wE
¥ 9l ¥FYPol FA UL UL nAE oy 250 oy PR EY To| galx
2 Ark™ ARG BujAS pH B o g} Natrosol, Hetgl 52 e Arj
2EAHE ER Paraben®] W¥-dol Hajeog zgsta gy 1@

olol & MHeoldxe HAl R3] W UBe Ests 299 Ay 2o 09oz 3t
Wate] R £23A10]9] Parabenoll thdt 2] EujA4E FHslo, o alo] HujA Lo
njXe F¥E Yol HHY EuiASo A wRzte] AUWAL DU T A Alx
AZH ol AEY $8E U F UEF AT E +9514c)

ZE¥ Parabena Methyl Q FEthyl Paraben® @ M As}3 Hydrocarbon, Ester, Silicone
oilfE 2d& FF3l Zze] ool thste] Paraben?] 2% WHlo] ulE 94 HujA 4
= &7 vlasiglen, Propylene Glycolo] 292 EujAldo] njxs e o Ay

MO

du rle A o
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Hog AHE 433ty

EX 7} 9 dE2] Parabenol thi¥t EuiAlgel Al ezt HUBAE n2}y) 9
3to, EuiAIFT T2 LUES F AWORY oEWAE AR5t Bactometer(bioMerieux
mE ol &3sto] #o] A HEE Yo H YgolR It

2.4 3

21 A¥ =8 Q) 7]7]

2.1.1. Ao} ,

2 AHe 2 Y AFEEA 12 ol ANEES TS Tl 24 §Eulelw
(Drakeol—7®), N.squalane, Caster oil, Neopentyl Glycol Dicaprate(EstemoINO-1%) ,
Propylen Glycol Dicaprate(Liponate PC®) Cyclomethicone(Silicone 244%), Polydimethyl
Siloxane(Silicone 200f/100cs®), Octyl Dodecanol(Eutanol-G®), Isononyl  Isononanoate
(Salacos99®) & A}&3ld {3z Polysorbate 60, Sorbitan Sesquioleated AH&3}9d
on, HZ{IAUAZ L& Cetostearyl alcohol& A}-35+ict

212, 45

¥ MYy A8¥ FFE  Escherichia  colitATCC  10536),  Staphylococcus
aureus(ATCC 6538), Pseudomonas aeruginosa(ATCC 15522), Candida albicans(ATCC
10231), Aspergillus niger(ATCC 9642)& A}-23}<c},

2.1.3. ¥i=|

n3E wigE f18ted MlFS Nutrient Agar W=lofl M, IFE Potato dextrose Agar Bl
ol HE3tey ztzt 37°C, 30T incubatorol A BloFste] A}&-s}eitt.

=Y Bactometer AH8-& #1310, MPCASt Wort AgarS ztzt Al@23 17802 nE
o] A-&3t4ct.
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2.1.4. 717

gz YA g2t Eihg #13A& Multi-Point Stirrer(u]= PMCit, Model 730)
S ol&3tden, YEAL FFE #MME UV/VIS Spectrophotometer(nl= Perkin
-Elmer, Model Lambda 17)& ©|-&3}%icl,

g A Az TYUZIE Homomixer(¥¥E, T.K, Model M)& A1&3}dct  E3F o)Al
& U4 BEEFE I fMAE v E AFAST FH7]|2A Bactometer(n] =, bio
Merieux, Model 128)& o]&3}&t}.

22. 4@y

2.2.1. Oil : Water Partition Coefficient &3

0.2% Methyl Paraben?} Ethyl Paraben 4=-8&%& 7z} 26m¢E 23lo] 2 -25mee} ¥l
A ¥ A22 80T A Zt2Zt Multi-point stirrer& o] €3}o] 1100rpmollA] 1087 H=
th  Stirringe] EY¢F AEEIZE B AR £AAREE BYHoZ Y3l AEZFo)
(Whatman No. 4D { 2d& 843 AAsIAr) 2dg 843 HAY S8
A3t = 8 A3ttt o|¥, Methyl Paraben} Ethyl Paraben®] #¥3} 33t e
317] §1ste] Zzte] EF &S o83l FHEE AU ¥ BEFFIME ¥ol A
T stach =Y 24de] R4 FujAlsol ulxl= Propylene Glycol®] %38 topry]
%13} 10% Propylene Glycol solution®l] 0.2% Methyl Paraben, 0.1% Ethyl Paraben <=
fAE 2tz A2 F elolA AET AE ol 3 2zt g A sk F
FE 3L Perkin- Elmerft UV-VIS spectrophotometer& AH&3lgon, ZRupzte
256nm& 13 3tgch

2de] FulAlrE otel Mol o3t Aatstdct,

Ct(1+ ¢)-Cw
Cw- ¢

Kw=

Ct @ 3UFAY =

Cw : 429 WiAY =
¢ : Oil : Water §-3]H]
Kw : Oil : Water EujAl4
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222. WAL AZ
A AZE t1g Yoz Azsidch

F%-ut2l2l, N.squalane, Neopenthyl Glycol Dicaprate, Propylene Glycol Dicaprate,
Caster OQil2} Sorbitan Sesquioleate, Polysorbate 602] #¥4e} B.Z {34l Cetostearyl
alcohol& H7IY /4& 4 0TE 71d F 8946 Hrsiadch.  E¥A
Homomixerg o]&3to] 487 3500rpme 8 ZHRE ¥ 30C7A] @zl EAL s
TH Table.l ).

223. 2ujAlge] o E v E AL FA

217t QUES F AMYLE sl AHRY ofHA 50gol nBE 5F3E HFFY F T
3tA AlolFdcth o] MES 4B ATE T3 1g¥ Y F D/E brothE o]-&3te] A
Fe 102 AFE 1079 v &2 BAMs}gct E¥ Bactometer Moduleo] MPCAS} Wort
Agarg 05med] BEF3lo] 2 ¥, M dg 0.1w4 FF3t BactometerE o] &3}
d(Colony Forming Unit)& &Astglch

3. Az A %

31 AT &
2450 ti3t Methyl Parabenz} Ethyl Paraben®] Z2ejA$+E ZHA3ted QoA F8
3 AY ZAES ARSI Jof oY HHY 2AE AAsHAc

3.1.1. Stirring Time

Hydrocarbon¥, Silicone# % Ester® 2U2] &Fol uigl Ztzte] £F9U=R  Isononyl
Isononanoate, Octyl Dodecanol, Cyclomethicone, N.Squalane& 33} 02% Methyl
paraben &o] thste] HAZA AY AEE +ABsAck  Z Oiloll thdt stirring
time® 102058 6437t 71x] 1100mmoE 2RISIHEA AR AAE Fig.lol 453}
At AE ZI Aol ufEE FRE HME F Xo|7} QUE ¢ 4 ot met
A & M¥olM= Stirring TimeE 102223510 MBS 4331t
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3.1.2. Oil : Water Volume Ratio

+&q3t Ol F3|7} FulASo] nxe AL Yoty ¢iste] o] Riujg W
A A ZtEA AdEE +¥3stch Methyl Paraben 892} Oile] B¥& zbzt 10:40,
20:30, 25:25, 30:202. % HIAAIIHA 10237 stiring 3t FREE SA3gc). Fig.2.
old & 4 ko] RE X3 vlo)M QAT EujASS dodom B A= &
Azt Qile] F3 vlE 1: 18 23t HEL +Yslch

3.1.3. Temperatured] <33

HEE Azl dolM AA {3 2xE YUHOR 60 - 80T FYTE Ty A
2old AW FulAS gro] T2olM FAH Tk} Xol 7} Qrp WAL AA 2pgo)
SlofA BRI clZ S 3] YEA Al wetd BuiA$E A3 80Tl 2z =3
g Hlastd {5 FulAERY 2o tiy A3 dopr it

Table 2.0l 2z} Oilefl thdte] A3} 80ToHA Y EuiA4te +83tdcrt. Hojaq & 4
Uxo] 2= WE FrPuiATte] W dUL UL APHoT o £ gr}
wtebd 2 dPolx= ZE Oilo thdtd 4L QL 80TolN 22 AP L 48] AS
v 2 3todct.

314 A¥8A}

olgelld ZER HAHZAL Eu)E Z Oilo] uistd HujA$+E ZHstdcl  Paraben
o BHY HFE FH37) 918t 02% Methyl Paraben 4893} 0.1% Ethyl Paraben
FE&AE dBFY I3l FHEE FAsIdrh  Fig3.3} Figds Methyl Parabenz}t
Ethyl Paraben®] 4-8&ojofl tidt EEAFZMo|t). =¥, Propylene Glycol®] 84 Hu)
Aol mlX& B3E dolR7] 3l Propylene Glycolo] 10% ¥-8¥H 0.2% Methyl
Paraben®} 0.1% Ethyl Paraben 4--&9& A =3l z}z} QA akn 33l FUEE =23
sttt Figh, Fig6.2 2}ztof ciyt &P P FMojrl,

BE Oiloll thsto] doliM ZBE 2202 APL $ysldy AL} 0T, £8
i3} 10% Propylene Glycol #8805 TE3lo] UHY ¥ Methyl Paraben 2} Ethyl
Paraben?] #3& A4H EEAZINE v o e Fatk siodct. AAY gParg SuiA)
T AL o] &3t EulA4ZtE A4St Table3ol $&stgc)

3004 8 4 K|, thEEe] 2dEo]l ¥k 80TolN e EujA4 zte &
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=2 & 4 Arl Parabend &3 == Ao Methyl Paraben 0.25%, Ethyl Paraben
0.17%, 80CAl A= 212t 2.0%, 0.86%F A 80ToA AL2xcl 4 - 8uje] L= 7} 271
o] gaA Ak’ weld, AA #3} 2EQ 80ToIM Parabend FAEHTHE $4HE
of gol &3t alod, FAF A =7} & 248 ¥ e 23S Ao
2 o 4 et

ERL OilY] FFol ulebd EuiASGS WS Aol B 4 orl.  Ester® Ol
Hydrocarbon# Oil, Siliconef OilZt= nf$- ch2He AN}E HAEcrl  Esterd il
EuiAlFZE ¥ WA Hydrocarbon®#} Silicone® Oile] Paraben®] EwjAI$3te g
H$3E& o 4 Uch

%, Hydrocarbon# 2} Silicone#2}t8] Oil &2] Alof&= Parabene] Qil% 2.2 Orientation©]
HA Q3 3ol 2 Exe dEHPor o 4 gl ol: Parabend] FZ9}
Oile] F22A 4H¥ 4 ¥+, Ester# Oil®] Hydrophilic Ester 28-7]2} Paraben?)
Hydrophilic 2}-8-7]¢te] & a-gof 2yt gyoz M3 ¢ 4 gt}

Propylene Glycolo] 292} f42uMAFo] ujxjes 48 Hold E4 glko] AAH
A BASE HAFE T UGS 313 U AHHLR o 4 rt. By
2% Propylene Glycolol T3t Paraben?] $3jE: A28 Eojdq XNt} Methyl
Paraben®] 7-%- 83ull, Ethyl Paraben?®] Z-¢ 15081¢] &3l= A4& 7t Qi RaEn
ot &M= FIb ZA&2E <Asl Propylene Glycolol F=8Agol Exjg 7S
Paraben?] 4-¢zt{3o] F7idri HE¥ 4 qrh

ol dollX ZAER nuig} o], 24 {F4FuASTE OilY £F W LE, Propylene
Glycol?] #Foll 23] W2 xjolg & + glom, & ARE AA W system Lol B
o} AL IS ¥ 4 glese) AHc

32. TufAF7L ThE R4S R dEAL F AHEE FA

A7 M2 CThE 539 QUES F AWLE ARl AHRY UAL o] LY
PR goprgre} 14D

Z} ofd Aol Mt (Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa)™}
3 (Candida albicans, Aapergillus niger)& 212 NA2} PDAo) streaking ¥t ¥, 37C%}
30T incubatorolA] 16hr=} 48hr v} ¥ HEF 0T o] fs}adr)

HE F AZ20,1, 2 4N 228 AFL 0, 2 4, 8/ HFos YEL 33}y
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D/E broth® z}z} 1072 10728 AN ¥ A 0.1m-& MPCA} Wort Agar?Zt 0.5me%]
B 2310y 2ol Bactometer Moduledll H%3lod, E coli £} P. aeruginosa = 24X17, S.
aureus = 30217, AFL 48hrE¢t vierstA A F4(CFU) HE &Astach

7t QA5 Parabenfol tidt FulAl$rt Wrhs 2 A Paraben® 7t WH-AH 242
AU £Y £ A FAo] yol Exjstn ke A& Yuitt. IHBEE o]
2= HujASrl 4 2948 F Awos i3t e oEde] w2 FuiATE I
2dg {3l ol old Aol v Fo] AdGRET) weto ¥rhe A oY 5+ 4
t}.

Fig.7.& E. coli ol tiyt 5FF oldde] d¥ZAzlolct. K& v} Zo] 7H¢ 2 &4
A4+§ Zt= Caster Oil& F Aoz U[Y odA A ZFF, AWFols & AlHol
2] ot Aof vis) Ags W EuiAleE 2= NSqualanezt f&3teitlE F Aye
2 TR od A Do Ex: 2ATFREE ¢HAEHASE 8 5 vk tiwh A niger
o] AL Mol Ao ndfN AE&GET} HA = A& ¢ + oo} (Fig8-11).

E3 AE A AAM B&Ale] d¥UE de] Ro|3 & Propylene Glycol Paraben¥-oil
ti3t 237} Bo vls) w31, B35 # Ao]l2E Propylene Glycol?] 10% 5% old
Ax ARt 19 22 AUE £l Figl2.9 B AE Ak Figool visiA
whE S qureus o} APE&EE EojFglch. el o] Ut Propylene Glycololl 2)3)A
ylopal HujAl4 F3ex] ol Propylene Glycol 2] 3 &Hof 23t AUAE do}
527 g E d77t o day R Pk

Methyl Paraben th4loll Ethyl Paraben?} Propyl Paraben& ¥7}% odHoNE AX}E
A1x] ¢}k vt Methyl Paraben} 2 A& B F3ch

4. 3 =

1. 248 Parabeno] tht f4EulA4E exol 2 Y won, ALoMErhs
80Te) LLolA Hrh $e BuiA4ZE Bach

2. 24 ZFol u}le} Parabenol tidt FujAles & xjo|& HUch
Hydrocarbon®, Silicone® Oil2] 7% ol w2 FwiAls+& Eoln, Ester® Oil¥ 73

flo r
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% Br} g2 BAASUE E8E U 4 Yok

3. Propylene Glycol2 242 fF5+EulASFo] B d¥S& 1 Propylene Glycol E2)4]

Q
-
EulAeE HAEE ¢ + ot

4. FuiA£7 W2 N. Squalaneolut f-Fuietzlg F AYos §$RI oEH D EVL
B BulA4E M Qg PR oA vlshd Zo) wE ABEES RolF
c}.

5 %3el¥l2l Nsqualane & HH3 oddE vlscyt WEY S HAFYT 2
Neopentyl Glycol Dicaprate, Propylene Glycol Dicaprate, L Tt}h&o| Caster oil& 3-8

¢ olgA £02 YrYo] $ostgct

Abstract

In this study, the relationship between partition -coefficients(Kw) of oils and
antimicrobial effects was investigated. The antimicrobial activity of paraben has been
known to be controlled by the concentration of the paraben in the aqueous phase. The
concentration of paraben in the aqueous phase was measured by the UV/VIS
spectrophotometer at the wavelength of 256nm. It was found that the hydrocarbon oils
and silicdne oils had the lowest Kw value(<1.0) among the tested oils. Also, the
emulsions which were made of oils having low K values had a good antimicrobial
effects. Thus, the cosmetic safety against microorganisms could be improved by using

the oils which have low Kw values.
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Table.1 Formulations of Emulsion
. Propylene | Neopentyl Liquid
Caster oi1l]| Glycol Glycol Squalane -
. 5 Paraffin
Dicaprate| Dicaprate
Emulsiont+| A A B B’ C ¢’ D D’ E E
Methyl 0.20%] — [0.20%{ — |0.20%| — |0.20%| — |[0.20%| —
Paraben
Ethyl — lo.t0s| — lo.10%] — [o0.10%| — [o.10%] — |o.10%
Paraben
Ea) A 4= (Kw) | 63.40| 127 |27.50(20.74|18.62{ 15.70 | 0.02 | 0.08 | 0.06 | 0.32
x Z+xdbol] thal A 10% Propylene Glycol H7} FFof w& AL FAlo 333

Table.2 The Effects

of Temperature

9] :Kw
T ¥ RT 80°C
[sononyl Isononanoate 10. 80 4. 60
Octyl Dodecanol 16. 90 9.23
Cyclomethicone 0.11 0.11
N. Squalane 0.02 0.02
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—&— Salacos99
—@B— Eutanoi-G
—@—Silicone244

0.45 k —o0—N.squalane
0.40 T
i
£0.35 ¢ —* - —
—* il —h— —a— —a
0.30 i
0.25 |
0.20 L T
10min 20min 2hr 1day 2day 6day

Fig. 1. The Effects of Stirring Time

—3—Eutanol-G

25 .00 —a&— Salacos99
j —@—Silicone244

—O—N.squalane
20.00 \
15.00
= |
= |
10.00 & * T —*
5.00 -
0.00 © o o 0
10:40 18:32 25:25 30:20

Fig.2. The Effects of 0/W Volume Ratio
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Fig. 3. Calibration Curve of M.P Standard Solution
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Fig. 4. The Calibration Curve of E.P Standard Solution
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Fig.5. The Calibration Curve of M.P in 10% P.G Solution
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Fig. 7. The Antimicrobial effect of Emulsions on
E coli
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Fig. 8 The Antimicrobial effect of Emulsions on
P aeruginosa

fehEm PRt $21% 25(199%) (109)



[ —— 1w A

Log CFU/m]

[ S T S N L = Y N v o]

—_

=4

1 2 3 4
Exposure Time (Hours)

0

Fig. 9. The Antimicrobial effect of Emulsions on
S. aureus
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Fig. 10. The Antimicrobial effect of Emulsions
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Fig.12. The Antimicrobial effect of Emulsions

on S. aureus by addition of 10%
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